A practical guide to quantify cell adhesion using single-cell force spectroscopy.
Quantitative analysis of cellular interactions with the extracellular environment is necessary to gain an understanding of how cells regulate adhesion in the development and maintenance of multicellular organisms, and how changes in cell adhesion contribute to diseases. We provide a practical guide to quantify the adhesive strength of living animal cells to various substrates using atomic force microscopy (AFM)-based single-cell force spectroscopy (SCFS). We describe how to control cell state and attachment to the AFM cantilever, how to functionalize supports for SCFS measurements, how to conduct cell adhesion measurements, and how to analyze and interpret the recorded SCFS data. This guide is intended to assist newcomers in the field to perform AFM-based SCFS measurements.